The Wellcome Global Monitor is the first global survey of how people worldwide think and feel about key science and health challengesincluding such critical topics as public trust in scientists, attitudes towards vaccines and how inclusive or exclusive people believe the benefits of science to be. This appendix will focus on key methodological details related to the study, including how the questionnaire was developed, how the survey was fielded and how the data was analysed. The first section of this chapter will focus on the survey methodology of the study, including information about questionnaire development, translation, interviewer training, sampling and data collection, and data preparation. The final section will provide additional information related to the analysis of the survey data, including the use of standardised variables, external metrics, the development of the Trust in Scientists Index and the multivariate analysis exploring the drivers of trust in scientists (see Chapter 3).
I: Survey Methodology
The study was included as a module within the Gallup World Poll. Since 2005, The Gallup World Poll has regularly surveyed people in over 160 countries, representing more than 99% of the world's population aged 15+, using randomly selected, nationally representative samples.
Questionnaire development
The Wellcome Global Monitor was developed using a careful research and design process, which identified the most salient topics related to public attitudes towards science or health that could be meaningfully included on a survey fielded in over 160 countries.
The main steps of the questionnaire development process included an extensive literature review of past research, interviews with leading researchers in this field, a cognitive testing process in ten countries to make sure the questions could be understood across countries and by various demographic groups within any given country, as well as pilot tests in ten countries.
Questions were designed to be easily understood in the local languages, avoiding expressions that are difficult to translate in different languages. Where possible, response options were kept to a simple binary format such as 'yes/no' to lighten the cognitive burden on respondents and limit cultural influences on response styles that are associated with longer scales. Additionally, shorter questions and binary response options may also help reduce the impact of mode differences, or the differences in how people respond to survey questions that appear related to the way the survey was conducted (which, for the Wellcome Global Monitor, was face-to-face or by telephone -please see below).
To learn more about this process, please refer to the Wellcome Global Monitor: Questionnaire Development Report 1 .
Questionnaire translation
The questionnaire was translated into the major conversational languages of each country.
First, Gallup created master language questionnaires in English, French, Spanish, Portuguese, Russian, and Arabic. Then, local language translations were performed from the master language version. For example, first, the Russian master language questionnaire was created (translation from English to Russian); and it was then translated from Russian into local languages such as Ukrainian, Kyrgyz and Uzbek.
The key component of quality assurance in translation was an independent check of every questionnaire translation. One of these two translation methods was used in each country:
• METHOD 1: Two independent translations are completed. An independent third party, with some knowledge of survey research methods, adjudicates the differences. A professional translator translates the final version back into the source language.
• METHOD 2: A translator translates into the target language, and an independent translator backtranslates into the source language. An independent third party with knowledge of survey methods reviews and revises the translation as necessary.
Professional translators experienced in translating survey questionnaires were selected who have typically worked for years with Gallup's local data collection network (local translators). All translators received the same set of notes and guidance regarding the meaning of specific items.
Interviewers were instructed to follow the interview script and not to deviate from the translated language.
Topics Explored in this Section
This section provides technical information about how the 2018 Wellcome Global Monitor survey was conducted -including questionnaire development and preparation, sampling approach and data collection methodology, as well as the data weighting process.
The Country Dataset Details for the 2018 Wellcome Global Monitor table at the end of this section provides country-level survey information, including fielding dates, sample size, margin-of-error and survey design effect.
Interviewer training and quality control
In fielding the 2018 Wellcome Global Monitor, Gallup and its local vendors employed over 3,600 interviewers in the 144 countries. Interviewers for the Wellcome Global Monitor survey participated in standard Gallup training, which includes -among other things -the following topics:
• Research ethics, protecting respondents' confidentiality, staying safe while in the field • Household selection and substitution (for face-to-face countries).
During fieldwork, field supervisors and independent validation staff performed a minimum number of validations in each country.
At least 30% of completed face-to-face interviews were validated using accompanied interviews, in person re-contacts or telephone re-contacts. The supervisor/validator evaluated the interviewer's performance in implementing the survey methodology, including starting point selection, random route procedure, correct tracking sheet entry, respondent selection, and proper questionnaire administration (reading each question, not leading the respondent, etc.).
In an accompanying interview, the supervisor was present for at least 50% of the interview (for example, if the interview was 40 minutes in length, the supervisor will have been present for at least 20 minutes). During re-contacts (in person or on the telephone), the respondent was re-contacted to validate the interview.
At least 15% of completed telephone interviews were validated by either listening to interviews live or listening to recorded interviews. Validations verify that the interview was completed, that methodological standards were followed (e.g. respondent selection), and that the questionnaire was administered appropriately (reading each question, not leading the respondent, etc.).
Sampling and data collection methodology
All samples are probability-based and nationally representative of the resident adult population. The coverage area is the entire country, including rural areas, and the sampling frame represents the entire civilian, non-institutionalised, aged 15 and older population (see Face-to-Face Survey Design and Telephone Survey Design sections below). Exceptions include areas where the safety of interviewing staff is threatened, scarcely populated islands in some countries, and areas that interviewers can reach only by foot, animal or small boat (see Table II . below).
Gallup uses telephone surveys in countries where telephone coverage represents at least 80% of the population or is the customary survey methodology. In Central and Eastern Europe, much of Latin America, former Soviet states, nearly all of Asia, the Middle East and Africa, an area frame design is used for face-to-face interviewing. The data collection method used in each country is presented in Table II .
The typical Gallup World Poll survey, of which Wellcome Global Monitor is now part, typically has 1,000 surveys of individuals in each country. In China, India and Russia the sample sizes are 2,000 or greater. In rare instances, the sample size falls between 500 and 1,000 (see Table II ).
Face-to-face survey design First Stage: Stratification and Sampling
In countries where face-to-face surveys are conducted, sampling units are stratified by population size and/or geography, and clustering is achieved through one or more stages of sampling. Where population information is available, sample selection is based on probabilities proportional to population size, otherwise, simple random sampling is used. Samples are drawn independently of any samples drawn for surveys conducted in previous years. The goal is to identify 100 to 125 ultimate clusters (sampling units) consisting of clusters of households.
For face-to-face surveys, Gallup uses three different sampling approaches, depending on the available population information:
• METHOD 1: In countries where Gallup has detailed population information from a recent census or other reliable sources, a stratified single-stage or multiple-stage cluster design is used. Sampling units are selected using probabilities proportional to population size for each sampling stage down to 100 to 125 ultimate clusters, with a fixed number of interviews (eight or ten) completed in each ultimate cluster. If a multiple stage of selection is used, a minimum of 33 Primary Sampling Units (PSUs) are selected.
• METHOD 2: In countries with limited population information, Gallup uses a stratified multiple-stage cluster design. PSUs are selected using probabilities proportional to size, and units at subsequent stages are selected using simple random sampling. At least 33 PSUs are selected at the first stage of sampling, with 100 to 125 ultimate clusters selected at the last stage of sampling.
• METHOD 3: In countries where only overall population information is available at the strata level (broad geographies/regions), and below that, just the name of units down to the lowest administrative unit are available, Gallup uses a stratified single-stage cluster design. PSUs (for example, wards or villages) are selected using simple random sampling. The sample design results in 100 to 125 PSUs/ultimate clusters.
Second Stage: Household Selection
Random route procedures were used to select sampled households. In each ultimate cluster, the supervisor or field manager pre-selected a starting point/address for the interviewer. Once the interviewer reached the starting point, he or she followed strict rules to determine the households he or she would visit to attempt an interview.
Definition of a Household:
All interviews took place at a person's home, which could be anything from a one-room flat to a single house. To be eligible, a household had to have its own cooking facilities, which could be anything from a standing stove in the kitchen to a small fire in the courtyard.
Movement from the Starting Point:
Once at the given starting point, the interviewer placed his or her back to the (main) entrance of the structure and moved to the right (rule: always go to the right). Counting three households (excluding the starting point), the interviewer attempted a contact at the third household (main household). A higher interval (five or more) could be employed in dense urban areas or large apartment buildings. Unless an outright refusal occurred, interviewers could make up to three attempts to survey the household.
After visiting this first main household, the interviewer continued to select the third household to the right, and so on. If the interviewer was not successful in completing an interview at a selected household, it was replaced with another household using the same procedure.
The interviewer was instructed to count individual households and not houses, and not to count unoccupied structures. Group quarters (institutions and other group living arrangements such as rooming houses, dormitories and military barracks) were excluded from this survey.
Third Stage: Respondent Selection
The interviewer's next step was to randomly select the respondent within the household. The interviewer listed all household members aged 15 and older who lived in the household. The computer-assisted personal interviewing (CAPI) system then randomly selected the household member to be interviewed. If the country survey was collected using paper and pencil (PAPI), then the selection of the household member to interview was performed using the Kish grid.
If the selected respondent was temporarily unavailable, the interviewer would revisit the household at another time. If the selected respondent refused to take part in an interview or was unavailable for the remainder of the field period, the household was replaced with another household (following the random route procedure).
Telephone survey design
In countries where interviews were conducted by telephone, a dual sampling frame was used (landline and mobile telephone), except for Finland and Libya, which were mobile telephone only.
For each country, landline and mobile samples were generated by one of the following common approaches:
1. Using a pure regression discontinuity design (RDD) approach, where the national numbering plan is used to generate all possible combinations of telephone numbers and a stratified simple random sample is drawn, where the strata for the landline sample is based on geographic regions and for the mobile sample is based on implicit stratification of mobile service providers.
2. List-assisted RDD approach for landlines where directory listing is used to determine the active blocks of telephone numbers from which a stratified simple random sample is drawn.
3. A random sample from a registered listing. The proportion of landline/mobile phone interviews to be completed in each country was determined based on publicly available information from reliable large-scale nationally representative surveys on landline/mobile access and usage.
For respondents contacted by landline telephone, the respondent was randomly selected within the household (among eligible respondents aged 15 and older). In all Western Europe, Northern America, and developed Asia, a random selection of the respondents was performed by asking for the person aged 15 and older who has the next birthday. For Gulf Cooperation Council (GCC) countries in the Middle East, the respondent was selected by first listing all household members age 15 and above, and the computer-assisted telephone interviewing (CATI) programme randomly selected the household member to be interviewed.
Interviewers made at least five attempts to reach a potential respondent, spread over different days and times of the day.
Data weighting
Data weighting is used to ensure samples are nationally representative for each country and is intended to be used for calculations within a country.
Firstly, Gallup constructs base-sampling weights to account for household size. Weighting by household size (number of residents aged 15 and older) is used to adjust for the probability of selection, as residents in large households will have a disproportionately lower probability of being selected for the sample.
Secondly, to ensure the sample is projectable to the target population, post-stratification weights are constructed to correct for non-response. Population statistics are used to weight the data by gender, age, and, where reliable data is available, education or socio-economic status.
Sampling error/precision of estimates
When interpreting survey results, all sample surveys are subject to various types of potential errors. Errors may occur, for example, due to non-response (where selected respondents are never reached or refuse to participate), interviewer administration error (where a response can be typed incorrectly or misinterpreted by the interviewer), or incomplete or inaccurate answers from the respondent.
The sampling design employed in this study was used to produce unbiased estimates of the stated target population. An unbiased sample will have the same characteristics and behaviours as those of the total population from which it was drawn.
In other words, with a properly drawn sample, we can make statements about the target population within a specific range of certainty. Sampling errors can be estimated, and their measures can be used to help interpret the final data results. The size of such sampling errors depends largely on the number of interviews and the complexity of the sampling design.
The margin of error (MOE), or the level of precision used in estimating the unknown population proportion 'P' can be derived based on the following formula 2 : MOE = 1.96 *√(P*(1-P)/n) where 'n' is the sample size (i.e. the number of completed surveys). Under the most conservative assumption (P = 0.5), the MOE for a sample size of 1,000 will be 1.96* √(.25/1000) = 3.1% under the assumption of simple random sampling. Table I .A shows the size of the 95% confidence interval half-widths for various sample sizes under the assumption of simple random sampling. They may be interpreted as indicating the approximate range (plus or minus the figure shown) around the sample estimate within which the results of repeated sampling in the same time period could be expected to fall 95% of the time, assuming the same sampling procedures, interviewing process, and questionnaire. For any given sample size, the estimated precision is lowest when P = 0.5 (or 50%). For example, the sample size needed to ensure a sampling error (or half-width of confidence interval) of 0.05 at 95% confidence level is around 400 cases when P = 0.5 (or 50%). A sample size of 300 will produce a sampling error close to 0.057 at 95% level of significance when P = 0.5 (or 50%). With P = 0.4 (or 40%), a sample size of 300 will produce a sampling error of 0.056. Table I .A shows estimated precision levels (or half-widths of confidence intervals) for different values of P and sample sizes under the assumption of simple random sampling.
While Table I .A reflects precision assuming simple random sampling, face-to-face surveys use complex designs involving stratification and clustering. Even for telephone samples, although drawn as simple random samples within each frame, the overall sample design is complex. In addition to design complexities, both modes of data collection require unequal weights to correct for household selection with an unequal probability of selection and non-response adjustments through post-stratification weighting. This introduces a design effect that needs to be taken into account while computing the sampling error (or precision) of the estimates. The design effect is defined as the ratio of the design-based sample variance to the sample variance obtained from a simple random sample of the same size. To calculate the precision of an estimate using the complex sampling design with a design effect, one must multiply the precision under the assumption of simple random sampling by the square root of the design effect associated with this estimate.
In other words, the precision of an estimate (p) of an unknown population proportion 'P' may be approximated as:
where 'Deff' is the design effect associated with the estimate (p) SE(p)=SQRT{p*(1-p)/(n -1)} n = the unweighted sample size For purposes of simplicity, an estimate of 'Deff_wt' is provided for each country taking into consideration only the variability of weights 3 . In addition to the variability of weights, clustered samples in face-to-face surveys also contribute to the design effect by reducing the effective sample size. The intraclass correlation coefficient for each estimate and the average cluster size impacts the design effect as follows:
Where 'Deff_c' is the design effect due to clustering, 'c' is the average cluster size and 'ρ' is the intraclass correlation coefficient for a particular estimate. For purposes of illustration, given an average cluster size of 10 and an intraclass correlation coefficient estimate of 0.1, the design effect due to clustering is: Deff_c = (1 + (10-1)*0.1) = 1.9 Therefore, precision for estimates generated from face-to-face surveys can be approximated by this formula. MOE = 1.96 *√(P*(1-P)/n) *√(Deff_wt) *√(Deff_c) b. The margin of error is calculated around a proportion at the 95% confidence level. The maximum margin of error was calculated assuming a reported percentage of 50% and accounts for the design effect. The margin of error calculation:
The analysis in this report sought to answeror at least begin to answer -the key research questions that motivated this study. In some instances, this simply entailed reporting on the topline results for each country in the study; however, very often, more complex data techniques were required to better understand why and how attitudes to science and health differed across the world, or parts of the world, or within a certain population. This section will explore the analytical tools and techniques that were employed in this analysis.
Country groupings used in the analysis
The main classifications of countries used in this report include:
Geographic Region: The analysis is classified as belonging to one of eighteen different geographic regions, largely corresponding to the continental 'sub-region' or 'intermediary' regions used by the United Nations Statistics Division (UNSD) 4 . Note the region of the 'Middle East' is not used by the UNSD; instead, the intermediary region of 'Western Asia' contains the countries defined in this report as the 'Middle East' (see Error! Reference source not found. below), along with Armenia, Azerbaijan, Cyprus and Georgia. To make the regions more accessible to the common reader, these regional definitions were altered slightly. Kosovo and Northern Cyprus were not included in any regional definition as the United Nations does not group them and there was no clear regional grouping to place them in. However, Taiwan, which is also not grouped by the UN, was placed with East Asia.
Country-income level
Countries were divided into four groupings: low, lower-middle, upper-middle and high-income economies, as defined by the World Bank 5 . According to the organisation, the groups are defined as follows 6 
:
• Low-Income: Gross national income (GNI) per capita of $995 or less (in 2017)
• Lower-Middle-Income: GNI per capita of $996 and $3,895
• Upper-Middle-Income: GNI per capita of $3,896 and $12,055
• High-Income: GNI per capita above $12,055.
Overall, 27 countries included in the study were classified as low-income economies, 34 as lowermiddle-income economies, 38 as upper-middleincome economies and 45 as high-income economies. One country included in the study, Northern Cyprus, is not included in the World Bank definition and was not included in these categories.
Standardisation of income, education and employment groups
Key personal information such as income, education and employment can be defined and/or measured differently in countries, which can create challenges when attempting to compare cross-country results 7 . For this reason, this report of the Wellcome Global Monitor examines these characteristics using the standardised definitions of income and education as developed by the Gallup World Poll; additionally, employment status is defined in a manner that is consistent with those of the Bureau of Labor Statistics in the United States 8 .
II: Data Analysis Methodology

Topics explored in this section
this section provides further information related to the data analysis presented in this report, including how different country groupings were defined; how key personal information such as education, employment and income were standardised across countries; how the Wellcome Trust in Scientists Index was developed and how the multivariate analysis into this variable was conducted.
Education
Countries have unique ways of classifying education levels, and these classifications need to be preserved during data collection for weighting purposes. However, to make comparisons across countries by educational attainment, consistent categories also needed to be created. All education descriptions can be placed within three categories: primary, secondary and tertiary. All responses regarding education are coded into their relevant category for global comparison.
• Primary: Functional equivalent to completing primary education or lower secondary or less, the level that is closest to completing up to eight years of education. The exact definition will vary by country.
• Secondary: Functional equivalent to completing some secondary up to some tertiary education. This typically refers to individuals who have completed between nine and fifteen years of education but have not yet completed the equivalent of a bachelor's degree. The exact definition will vary by country.
• Tertiary: Functional equivalent to completing four years of post-secondary tertiary education, or the equivalent of a bachelor's degree. This typically refers to individuals who have completed approximately sixteen or more years of education.
The exact definition will vary by country.
• If the respondents hesitated to answer or had difficulty answering the first question, they were presented with a set of income ranges in their local currency and were asked which group they fell into.
• What is your total MONTHLY household income in (country), before taxes? Please include income from wages and salaries, remittances from family members living elsewhere, farming, and all other sources.
• (If don't know or refused, ask:) Would you say your total MONTHLY household income is ____?
Estimates for respondents answering the second income question were imputed using hot-deck imputation, but restricting imputing values to the reported range. Estimates for respondents who did not answer either income question were imputed using the same method, with no restriction of range. In this imputation process, each missing value is replaced with an observed value from another unit that has characteristics similar to the missing unit.
The hot-deck imputation procedure matched respondents with answers and without answers (called 'donors' and 'beggars' respectively) by a set of external independent variables that are expected to be related to both household income and nonresponse to the household income survey question. For imputing household income, the list of these variables included survey items related to respondents' feelings about household income, ratings of standards of living, reporting of not having enough money for food, household size, and other variables that may vary by country, such as urbanicity. Below is an illustration:
Louise did not report her exact household income but reported $10k-20k in the follow-up closed-ended item. Her household income was imputed by finding a respondent with the same or very similar characteristics on the survey variables who did report their income and whose reported income was between $10K and $20K. That respondent's income value was used to fill in Louise's household income.
After the imputation of income ranges and missing values, income data were annualised, and per capita annual income was calculated by dividing household income by the total number of persons living in the household. Per capita annual income was used to create income quintiles within each country dataset.
Employment
Gallup classified respondents into one of six categories of employment based on a respondent's combination of answers to a series of questions about employment.
• Employed full time for an employer: A respondent is considered employed full time for an employer if he or she is employed by an employer and if he or she works for this employer for at least 30 hours per week.
• Employed full time for self: Respondents are considered employed full time for themselves if they are self-employed and if they work for at least 30 hours per week.
• Employed part time do not want to work full time: Respondents who work either for an employer or themselves and do not work more than 30 hours per week at either job are categorised as employed part time. Additionally, when asked, these respondents indicate that they do not want to work more than 30 hours per week.
• Employed part time, want to work full time:
Respondents who work either for an employer or themselves and do not work more than 30 hours per week at either job are categorised as employed part time. Additionally, when asked, these respondents indicate that they do want to work more than 30 hours per week.
• Unemployed: A respondent is unemployed if he/ she reports not being employed in the last seven days, either for an employer or for himself or herself. The respondent must also report actively looking for a job in the past four weeks AND being able to begin work in the last four weeks.
• Out of the workforce: Respondents who are out of the workforce, were not employed within the last seven days, either for an employer or for themselves, are not looking for work, AND/OR are not available to start work. Respondents may be full-time students, retired, disabled or homemakers; however, some respondents will not fall into any of these scenarios.
About gallup world poll metrics used in the analysis
The Gallup World Poll has developed over two dozen indices that summarise how people feel about social, political and economic matters. The Gallup World Poll Research Methodology and Codebook provides detailed information about each of these indices, including the specific survey questions used, the larger concepts measured and additional technical information.
However, two indices -the National Institutions Index and the Communications Access Index -were featured in the analysis 9 and, for the sake of convenience, additional information will be provided here.
National institutions index
The National Institutions Index reflects citizens' confidence in key institutions prominent in a country's leadership: the military, the judicial system, the national government and the honesty of elections.
Index questions
• Do you have confidence in each of the following, or not? How about the military?
• Do you have confidence in each of the following, or not? How about the judicial system and courts?
• Do you have confidence in each of the following, or not? How about the national government?
• Do you have confidence in each of the following, or not? How about the honesty of elections?
Index construction
Index scores are calculated at the individual record level. For each individual record, the following procedure applies: the four items are recoded so that positive answers are scored as a '1' and all other answers (including 'don't know' and 'refused') are assigned a score of '0'. If a record has no answer for an item 10 , then that item is not eligible for inclusion in the calculations. An individual record has an index calculated if it has valid scores for at least two of the four items. A record's final index score is the mean of valid items multiplied by 100. The final country-level index score is the mean of all individual records for which an index score was calculated. Country-level weights are applied to this calculation.
Communications access index
The Communications Access Index measures respondents' access to telephone and internet for personal use.
Index questions
• Do you have a landline telephone in your home that you use to make and receive personal calls?
• Do you have a mobile phone that you use to make and receive personal calls?
• Do you have access to the internet in any way, whether on a mobile phone, a computer, or some other device?
Index construction
Index scores are calculated at the individual record level. For each individual record, the following procedure applies: the first two questions (landline telephone and mobile phone) are used to determine whether a respondent has a phone and is used to create the phone component of the index. If respondents answer 'yes' to either question, they are assigned a score of '1' for the phone component and a '0' if they do not have a phone. For the remaining question, positive answers are scored as a '1' and all other answers (including 'don't know' and 'refused') are assigned a score of '0'. An individual record has an index calculated if it has valid scores for both components. A record's final index score is the mean of items multiplied by 100. The final country-level index score is the mean of all individual records for which an index score was calculated. Country-level weights are applied to this calculation.
About external data sources used in the analysis
To better understand how people's attitudes to science and health are shaped by their larger environment, the analysis integrated different data about the countries included in the study. The 
Descriptive statistics
In this report of the first wave of Wellcome Global Monitor data, the priority of the analysis was to understand the current state of public attitudes to science and health, especially in those countries and regions of the world where this type of research was infrequent or non-existent. As such, the analysis in this report often relies on the use of descriptive statistics, which present the topline results for each survey question, typically at a country or multinational level.
All results presented by country are weighted to enhance the representativeness of the data (see Survey Methodology for more on this). Because Gallup normalises country-level weights to equal the overall sample size -which for most countries is approximately equal to 1,000 survey results that were aggregated across more than one country (for instance by region or country-income level) were adjusted by the 15+ population size of the countries included in the analysis. This gives larger countries more weight than smaller countries.
For instance, consider the region of East Asia, which consists of five countries for this report but is dominated population-wise by China. The table below shows the country-by-country results for the percentage of people who said they know 'some' or 'a lot' about science. We then show the simple regional average -the average result across the countries, without accounting for population. Finally, the result for the population-adjusted result for the region is shown, which is the statistic used in this report.
Example: Percentage of people who say they know 'a lot' or 'some' about science in countries of East Asia. 
Development of the Trust in Scientists Index
Conceptual Background An important research objective of the Wellcome Global Monitor was to produce a comprehensive measure of trust in scientists. The first stage of the study focused on understanding this concept better -and how it should be measured. A literature review of the existing research suggested more specific ways in which the public should have confidence in the scientific community, including the accuracy of the work that scientists do, the transparency of their work and funding sources, and their motivation to serve the public good
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. Furthermore, the research explores whether trust in the scientific community applies equally to scientists regardless of the type of institution they work in, be it for-profit, not-for-profit, or an academic organisation.
Considering these findings, it was clear that the survey would need to capture trust attitudes in several different contexts, requiring several different survey items. The items, or indicators, could then be analysed to measure the underlying concept of interest and overall trust in scientists. As with all questions on the Wellcome Global Monitor, these indicators also needed to be designed in a way that they would allow for cross-country comparability and researchers could be confident that they would be answered in a meaningful way in the 140+ countries in the study.
The testing phase of the project was used to ensure that the final battery of questions met these criteria. In total, seven questions were asked on the 2018 Wellcome Global Monitor that were intended to measure overall confidence in scientists. Each question was measured on a four-point scale, indicating that respondents had 'a lot' of trust, 'some' trust, 'not much' trust or 'not at all'.
About the methods used in the index development
The theoretical framework suggested by the literature review was that the seven indicators, or some subset of them, would represent one single concept: overall trust in scientists. This framework would be tested using confirmatory factor analysis (CFA).
In CFA, indicators included in the model are assumed to measure the underlying variable of interest (the factor) but also contain measurement error. The error terms of the indicators, in the standard CFA approach, are assumed to be independent of each other. CFA requires that the number of factors is specified; here, the number of factors was specified as one.
Handling of 'don't know'/'refused' responses
Prior to the modelling, a review of the survey data highlighted one possible area of concern: across the seven items that were candidates for inclusion in the index, a third of the overall global population did not offer an opinion (e.g. indicated a selection between the possible answer options of 'a lot', 'some', 'not much', and 'not at all'). On a question-by-question basis, the rate of invalid responses (i.e. not offering an opinion) was especially high for the two questions about whether scientists working for companies or colleges are 'open and honest about who is paying for their work' (see Chart II.A below). However, for each of the seven questions, the rate of invalid responses was at least 10%.
• How much do you trust scientists working in colleges/universities in this country to be open and honest about who is paying for their work?
• How much do you trust scientists working for companies in this country to do their work with the intention of benefiting the public?
• How much do you trust scientists working for companies in this country to be open and honest about who is paying for their work?
Response options for all items: A lot, some, not much or not at all.
• In general, would you say that you trust science?
• How much do you trust scientists in this country?
• In general, how much do you trust scientists to find out accurate information about the world?
• How much do you trust scientists working in colleges/universities in this country to do their work with the intention of benefiting the public?
Box II.B: Wellcome Global Monitor survey items measuring general trust in science
In some countries or regions, large percentages of people provided an invalid response to at least one of the seven questions, such as Cambodia, Togo, Kuwait and the United Arab Emirates (see table  below ). In Cambodia, nearly half of people said 'don't know' or refused to answer at least five of the seven questions.
Data in percentages of countries who gave a specified number of invalid responses, ranked by the percentage who gave an invalid response to at least one of the seven questions These rates of invalid responses posed problems for the representativeness of the index, at least in some countries. As such, researchers considered imputing their responses or using statistical methods to provide the best estimate as to how a person would have answered a question. Researchers ultimately decided this action. Imputing -or using an algorithm to estimate as to how a person who did not answer one of the questions might have responded -did not seem appropriate given that this was the first wave of data collection.
As a result, only respondents who answered all of the survey questions being looked at in a substantive manner (answering 'a lot,' 'some,' 'not much,' or 'not at all') were included in the CFA stage of the index development process. In the actual calculation of the index, however, individuals who answered at least three of the five index questions were included, somewhat easing the problem of representativeness.
Model development
The global pooled sample was used in fitting the initial model. The initial model tested all seven items, treating the data as ordinal. Errors were assumed to be uncorrelated. Examining the reliability of these items on a country-by-country basis reveals that in 124 of the countries in the study, Cronbach's alpha is above 0.7. In another 14 countries, Cronbach's alpha falls between 0.65 and under 0.7, a range generally considered acceptable 13 . The lowest Cronbach's alpha score at the country level is 0.561, in Austria.
Index Calculation
The Trust in Scientists Index takes the simple average of the five items 14 returning a score between one and four. To receive an Index score, respondents must have answered at least three of the five questions in a substantive manner (i.e. they did not answer 'don't know' or 'refused'); otherwise, respondents are considered as registering 'no opinion'. To ease interpretation of the Index value, the results are sometimes presented in a categorical descriptive fashion, with respondents possessing either low, medium or high trust. In terms of its numerical span, the 'low' category seems the largest, but this is in part because this category encompasses essentially two response options from the original scale: 'not much', and 'not at all'. Due to the positive skew of the data, a more granular category system was deemed inadvisable.
An alternate method of calculating the Index was tested using the unstandardised regression weights from the CFA, i.e. providing the 'latent' score rather than a direct average. Applying these weights would give a slightly higher representation of the question about whether a person trusts college scientists to do work that benefits the public (1.24) and if college scientists do work that benefits the public (1.17), compared to the other three items, which have weights equal or nearly equal to 1.
The two scoring approaches produce largely similar results. The correlation between the latent index scores calculated for every country in the study and the average index score is 0.999. The country 'rankings' are also largely identical between the two approaches, with Spearman's Rho also equal to 0.999. Considering this, the approach of taking the mean score was adopted, if only for its simplicity. Births' variable showed some non-normal properties (skewness = 1.18, SE of skewness = 0.001), which were corrected through a logarithmic transformation. A preliminary regression analysis showed no signs of collinearity.
Regression analysis to identify predictors of trust in scientists index
Using the final transformed variables, we estimate a series of nested hierarchical linear models using the Stata xtmixed command, with two levels (individual and country) and sampling weights at the individual level, and a projection factor at the country level to represent the correct number of adults in the population. Weights are scaled by size, with individual-level weights be scaled summing to the sample size within each country. Country-level weights are left unchanged.
Results of regression analysis
We are interested in identifying the main correlates of Trust in science at the individual and country level, and the relative importance of predictors at both levels. For this nested modelling approach, a null intercepts-only respondent-level model with no predictors is estimated as the starting point, 
where β 2 Y j represents a vector of fixed coefficients β 2 on country-level covariates Y j . An inspection of variable-specific coefficients shows that only a small subset of country-level variables has an effect that is significantly different from zero, including GDP growth and inequality levels (Gini coefficient). We finally add all remaining individual and country-level predictors, after removing insignificant individuallevel predictors for parsimony:
The final model is presented in the locations tend to have a higher Trust. Relative to living in a rural area, living in a small town or village is associated with a decrease in Trust of 0.07, whereas living in a big city or suburb of a big city is associated with a decrease in Trust of 0.08. Finally, country-level variables also have significant effects. Each percentage point increase in GDP growth is associated with an increase of 0.02 points in Trust. Inequality, on the other hand, is negatively associated with Trust. A unit increase in the Gini coefficient is associated with a 0.01-point decrease in Trust.
an exploratory round of analysis incorporating all the indexes in the Gallup World Poll. Gallup indexes span multiple political, social and economic topics that make up the interconnected components of the Gallup World Poll.
Our exploratory analysis identified the National Institutions Index as a particularly strong predictor of Trust. The National Institutions Index reflects citizens' confidence in key institutions prominent in a country's leadership: the military, the judicial system, the national government and the honesty of 
Regression analysis appendix Demographic Factors
• Gender (1 = Male, 2 = Female).
• Age (in Years).
• Urbanicity (1 = Rural Area, 2 = Small Town or Village, 3 = Big City or Suburb of Big City, 99 = Missing/DK/Refused).
• If person has a specific religion (1=Yes, 0=All Other Responses)
• • Whether a person has been taught science at any level (0 = No Science Education at Any Level, 1 = Has Learned Science at Some Level, 997 = Missing/DK/Refused).
• Highest Level of Education in Science (0 = No Formal Education, 1 = Science at Primary Only, 2 = Up to Secondary, 3 = Up to College, 997 = Missing/DK/Refused).
• 
Wellbeing
• Life Evaluations: Cantril Self-Anchoring Striving Scale (Cantril, 1965) . The question uses a scale from 0 to 10 and asks respondents:
-Please imagine a ladder with steps numbered from zero at the bottom to ten at the top. Suppose we say that the top of the ladder represents the best possible life for you, and the bottom of the ladder represents the worst possible life for you. On which step of the ladder would you say you personally feel you stand at this time, assuming that the higher the step the better you feel about your life, and the lower the step the worse you feel about it? Which step comes closest to the way you feel?
• Income Quintile: Per Capita Annual Income in International Dollars, divided into quintiles within countries (1 = Poorest 20%, 2 = 21%-40%, 3 = 41%-60%, 4 = 61%-80%, 5 = Richest 20%).
Access to Communications
• Communications Access Index: The Communications Access Index measures respondents' access to telephone and internet for personal use, based on the following three items:
-Do you have a landline telephone in your home that you use to make and receive personal calls?
-Do you have a mobile phone that you use to make and receive personal calls?
-Do you have access to the internet in any way, whether on a mobile phone, a computer, or some other device?
The first two questions (landline telephone and mobile phone) are used to determine whether a respondent has a phone and is used to create the phone component of the index. If respondents answer 'yes' to either question, they are assigned a score of '1' for the phone component and a '0' if they do not have a phone. For the remaining question, positive answers are scored as a '1' and all other answers (including 'don't know' and 'refused') are assigned a score of '0'. An individual record has an index calculated if it has valid scores for both components. A record's final index score is the mean of items multiplied by 100.
• Further information about these data series, including their source and recency, is provided in Table II .A above. Please note that data transformations were performed on some of these series in the analysis.
